INTRODUCTION
Illicit substance abuse is on a rising trend globally. 1 Substances being abused range from the more traditional opiate types, such as diacetylmorphine -'heroin', (with an annual prevalence of about nine million abusers) to the newer amphetamine-based drugs, which have gained increased popularity recently, with over 40 million annual abusers worldwide. 1, 2 Amphetaminebased drugs, notably 3, 4 -Methylenedioxymethamphetine, MDMA -'ecstasy' have become increasingly popular, particularly on the 'dance circuit' and at 'rave parties' and are one of the most common types of drugs taken amongst teenagers and young adults. [3] [4] [5] The pattern of drug abuse varies somewhat from infrequent abuse in particular social contexts termed 'recreational' abuse to continuous chronic abuse characteristic of drug addiction. 6 There is much debate as to whether 'recreational' drug abuse leads to continuous chronic abuse and this appears to be related to the type and quantity of drugs abused as well as individual characteristics. 7 The long term effects of abusing drugs is the risk of developing permanent brain damage with various psychological, cognitive and behavioural effects that may manifest as depression, anxiety, memory loss and various neuropsychotic disorders. 8, 9 In some cases drug abuse can result in death by various means: malignant hyperthermia, internal bleeding, fatal overdosing and through allergic reactions. 10, 11 Likewise, there have been reports on the long term clinical effects of illicit drug abused on oral health, such as dental caries associated with 'heroin', 12 oral mucosal ulcerations in 1-3-8-methyl-8-azabicyclooctane-2-carboxylic acid methyl ester ('cocaine') abuse 13 and, tooth wear and periodontal disease associated with 'ecstasy' . 14, 15 The sensations or short term effects associated with drug abuse in relation to general health are well recognised and include exhaustion, nausea, hallucinations, chills, sweating, increase in body temperature, tremors, muscle cramping, blurred vision and anxiolysis. 3, 6 However, little has been reported on the oral sensations associated with drug abuse despite the acknowledgement of oral manifestation. [12] [13] [14] [15] [16] [17] Studying the oral sensation of illicit drugs is important on many fronts: it may provide information on the underlying pathological processes and thus help to explain the clinical features observed. It may also enable clinicians to identify such drug abuse from patients' reported symptoms and thus facilitate a more comprehensive and multidisciplinary approach to the management of addiction. Moreover, in the fight against illicit drug use, a better understanding of the effects of substance abuse can provide  Illicit drug abuse continues to be a growing problem worldwide.  This study reports on the oral health sensations experienced (recalled) among a young adult population in a drug rehabilitation programme.  Illicit drug abuse produces many oral health sensations and different types of illicit drugs produce different oral sensations.  Such information is important in understanding the underlying pathological processes that bring about drug-related oral manifestations. Moreover, it may also enable clinicians to identify drug abuse from patients' reported symptoms and thus facilitate a more comprehensive and multidisciplinary approach to the management of addiction.
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the public with greater information in order to make a more informed decision about their use.
AIM
The aims of this study were to report on oral sensations experienced by abusers of illicit drugs. In addition, to explore differences in oral sensation experienced in relation to the types of drug abused, namely abuse of MDMA -'ecstasy' compared to other drugs.
METHODS
Sample
Identifying drug abusers in the population can be difficult with co-operation and compliance being additional problems. This was overcome by recruiting subjects from drug rehabilitation programmes. One hundred and nineteen previous drug abusers volunteered to participate in the study. Ethical approval from the local research and ethics committee was obtained, as well as informed consent from study participants.
Data collection
A questionnaire was developed to assess (a) previous drug abuse: types of drugs abused, patterns of drug abuse and period of drug abuse, (b) self-reported oral health experiences during periods of drug abuse. Items for the questionnaire were chosen following a review of the literature on oral health and substance abuse and an inspection of recent review papers on the immediate, short term and long term systemic effects of drug use. The questionnaire was piloted among a small group of known substance abusers. Participants in the pilot study were encouraged to express their views on oral health experiences that they had after abusing illicit drugs to ensure content validity of the questionnaire. Final revisions were made to the questionnaire regarding the order of questions following the pilot study. The questionnaire was self-completed by study participants because of the sensitive nature of the questions and to ensure anonymity.
Data analysis
Frequency tables were produced to determine the profile of the group, pattern of drug abuse and oral health sensations experienced during periods of drug abuse. Variations in oral health sensations experienced associated with types of illicit drug taken was explored employing Chi-square statistics.
RESULTS
Profile of the group and patterns of drug abuse
The participants were 112 men and 7 women aged between 15 to 25 years with a mean and median age of 20 years and standard deviation of 2.52 years. The reported starting age of drug abuse in the sample ranged from 9 to 22 years, with a mean age of starting drug abuse at 15 years (SD 2.13), median age of 15 years (iqr 14, 16). Frequency of drug abuse varied from more often than once a week (82%, 97), once a week (10%, 12), less than once a week but more than once a month (5%, 6) to about once a month (3%, 4). All were poly-drug users, abusing one or more types of illicit drugs in the past. Eighty per cent (95) claimed to have taken methamphetamine -'speed', another amphetamine based drug. Fifty-eight per cent (69) claimed to have taken 'ecstasy', and ketamine hydrochloride -'ketamine' was also commonly abused (55%, 65). 'Heroin' was abused by almost half of the sample population (48%, 57). Figure 1 illustrates the profile of drugs abused in the past by the study group.
There was an association between previous abuse of 'ecstasy' and abuse of other types of drugs ( Table 1) . Abusers of 'ecstasy' more frequently claimed they had abused other amphetaminebased drugs such as 'speed', P = 0.001 and methampetamine hydrochloride -'ice', P = 0.008. In addition, abusers of 'ecstasy' more frequently reported that had also abused 'ketamine', P < 0.001 and barbiturates -'barbies', P = 0.004. However, 'ecstasy' abusers were less likely to have used 'heroin', P = 0.003 or dextromethorphan -'cough mixtures', P = 0.037.
Oral health experiences associated with drug use
After the taking of the illicit drugs most recalled experiencing a wide range of oral health sensations (Fig. 2) . Almost all recalled 'dryness of their mouth' (95%, 113) and three quarters of them reported that they had 'felt like chewing something' (75%, 89) after abusing drugs. Over half noticed that they had a habit of 'grinding or clenching their teeth together' (52%, 62) and felt 'pain or tenderness in jaw muscle or jaw joint' (56%, 66) after taking drugs. Over a third recalled felling some sort of 'numbness' in their mouth (40%, 47), felt their 'teeth sensitive' (37%, 44) and had a habit of 'biting their cheeks, tongue or lips' (39%, 46). Over a quarter felt their 'joints clicked or popped when eating or opening their mouth joint' (29%, 35) and reported some 'difficulty in opening their mouth fully' (28%, 35) after abusing drugs.
Abuse of 'ecstasy' and oral health sensations
Previous abusers of 'ecstasy' claimed they experienced certain oral health sensations more frequently compared to those who had never abused 'ecstasy' . Eighty-seven per cent (60) of 'ecstasy' abusers claimed they always felt like 'chewing something' after abusing drugs compared to 58% (29) of those who had never taken 'ecstasy', P < 0.001. In addition, 70% (48) of those who abused 'ecstasy' noticed that they had a habit of 'grinding
The sample in this study represents a young and predominantly male population which reflects the demographic of those in drug rehabilitation programmes. [18] [19] [20] The fact that on average the participants began abusing drugs at 15 years of age confirms that illicit drug abuse is a problem which begins in teenage years. 1, 2 All subjects were poly-drugs abusers, hence it was not possible to study the effect of an individual illicit drug in a 'cause and effect' scenario; this is a frequently problem observed in addiction research. 21 It is perhaps not surprising to find that 'ecstasy' abuse was associated with abuse of other amphetamine based drugs such as 'speed', 'ice' as well as 'ketamine' and 'barbies' . These groups of drugs are favoured by young people in raves and are sometimes referred to as 'designer drugs' . 22 This group of 'designer drugs' abusers seem to have a drug use profile different from those who abused the more traditional type of drugs such as 'heroin' and 'cough mixtures' .
Subjects reported that they experienced a wide range of oral health sensations after taking drugs. Almost all felt 'dryness in their mouth' (95%) after abusing drugs. The pharmacological effects of illicit drugs, in particular amphetamine based drugs, are thought to contribute to clinically observed xerosotomia. 23, 24 About a third noticed 'numbness' in their mouth after abusing drugs and this in part may reflect the analgesic properties of drug such as 'heroin', and the disassociate state produced by 'ketamine' . 25 Reported oral health sensations recalled from drug experiences were associated with types of drugs abused. Notably, 'ecstasy' abusers more frequently reported that they had always 'felt like chewing something', noticed that they had a habit to 'grind or clench teeth together' and felt 'pain or tenderness in jaw muscles or joints' compared to non-'ecstasy' abusers. This would support concerns about tooth wear as a results of abusing 'ecstasy' which have increasingly emerged in the literature. 26, 27 Interestingly too, abusers of ecstasy more frequently recalled sensations associated with over activity of the tempromandibular joints ('pain or tenderness in jaws', 'felt like chewing'), again probably due to the stimulant effects of the amphetamine based drug 'ecstasy' that cause an increase in muscle activity. Anecdotal concerns have been raised about the effects of 'ecstasy' abuse on tempromandibular joint dysfunction. 14, 17, [26] [27] 
CONCLUSION
Illicit drug abuse produces a wide range of oral health sensations. Mouth 'dryness' is a common reported short term oral health effect of drug abuse, among others. Type of drug abuse is associated with the oral health sensations produced, as evident in the difference in recalled oral health sensations among 'ecstasy' and 'non-ecstasy' abusers. or clenching their teeth together' after taking drugs compared to 28% (14) of those who never abused 'ecstasy', P < 0.001. Also, 70% (48) of those who abused 'ecstasy' claimed they felt 'pain or tenderness in their jaw muscle or jaw joints' compared to 36% (18) non 'ecstasy' abusers, P < 0.001. Almost all 'ecstasy' abusers (99%, 68) reported 'dryness of their mouth' after taking drugs compared to 90% (45) of non-'ecstasy' abusers, P = 0.035. Variations in reported oral health sensations experienced are tabulated in Table 2 .
DISCUSSION
The effects of illicit drug abuse on oral health is rarely reported probably due to aforementioned difficulties in recruiting appropriate subjects which may be overcome by focusing on those who are currently in drug rehabilitation programs as other studies have done. [18] [19] [20] This method allowed obvious identification of past illicit drug abusers without the problem of stigma. This 'captive' population also ensured cooperation and a high response rate that may also be a useful approach to studying other aspects of oral health relating to illicit drug abuse. 
